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Abstract 
P. monodon juveniles prefer natural food than artificial feed in their initial stage of 
rearing. However, the percentage preference towards artificial feed increases as the 
days of culture/ average body weight increases. Consumption of artificial feed was 
high during evening meal (1700h) and low during night meal (2200h). The index of 
intestine fullness was high (8.4±0.7) during initial stage of rearing, compared to that 
of final stage of rearing (4.9±0.4), probably due to low nutritional value of intake 
material and low water depth at initial stage. At all stage of rearing omnivorous 
feeding habit was established and no evidence of diet periodicity in feeding activity 
was observed. 
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Introduction 
Black tiger shrimp, Penaeus monodon is a nocturnal continuos intermittent feeder 
and its appetite vary with the environmental conditions, physiological conditions 
and gut evacuation rates (Mohanty 1996) and food and feeding habit of shrimp 
varies significantly at various stages of growth in natural environment (Tham Ah 
Kow 1967, Tiews et al. 1972, Mohanty 1975). However, not much work has been 
carried out in this aspect, especially, in semi-intensive culture system, where aquatic 
environment is artificially controlled and high-energy supplemental feed is used as a 
major input. Therefore, in view of feeding management, it is importance to know the 
food preference and intake pattern of shrimp. 
Material and methods 
The present study was carried out at "Shrimp Culture Pilot Project", Chandipur 
coast, Orissa, India, during 1996-97 culture season. A total of four crop was used for 
the experiment. Three ponds of 7500m2 each (P11 P2 and P3) and three ponds of 6000m2 
each (P4, P5 and P6) were stocked with Penaeus monodon post larvae (PL20 stage). A 
stocking density (PLs/m2) of 35, 25, 15, 30,20 and 10 for pond no. P1, P2, P3, P4, P5 and 
P6 respectively was maintained through out the experimental period. Artificial high 
energy supplemental feed (NOVO feed, C.P. Group, Thailand) was used for the 
semi-intensive culture system, while periodic water exchange (2-30%), liming, 
fertilization and pond aeration using paddle wheel aerator was a regular practice. 
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Feeding management using check trays and standardized feeding programme were 
carried out as per suggested guide lines of Anon (1990) and Akiyama and Chwang 
(1995), and using following formulas: 
(a) Total feed (Kg/day) = Average body weight (g) x % feed x nos. of survived 
shrimp in pond 
(b) Feed to be given per lift net or check tray= Feed I meal (Kg) x LN% x 1650 
pond area 
Where, LN =lift net; 1650 = one check tray is used for every 1650 m2 pond area. 
(c) Feed increment per day= Average daily growth (g) x (Biomass I Average body 
weight) x % feed 
(d) Weekly feed conversion ratio (FCR) = 
Cumulative total feed used till date- Cumulative total feed used till previous 
week 
Biomass (Kg) at present- Biomass (Kg) of previous week 
Monthly gut content of shrimps were analyzed monthly following "Point 
Volumetric" method (Sorojini 1954). A total of 652 shrimps (1.1±0.42 to 25.8±1.28g) 
were sacrificed for quantitative assessment of different food components during the 
experimental period. The degree of satiation (Fi= index of fullness) were estimated 
using the following formula: 
Fi = w x 100/W; where, w =weight of gut content, W =weight of shrimp. 
Results and discussion 
On the basis of undigested food particles in the gut, the food of Penaeus monodon 
at different growth stage was composed of ten items and their preference for various 
food items at different stage of growth were recorded (Table 1). The total animal 
matter, total plant matter, total debris/mud and total pellet feed (artificial feed) in 
the gut of P. monodon showed variation from juvenile stage to sub-adult stage. Plant 
matter and debris/mud decreased sharply while, artificial feed/ animal matter 
increased considerably as the days of culture (DOC) increased, thereby, a clear 
change in feeding habit was established. It was clear from the gut content analysis 
(Table 1), that shrimp juveniles prefer natural food than artificial feed in the initial 
stage of rearing (first month). Shrimp juveniles did not take any food during 
moulting period. However, the percentage preference towards artificial feed 
mcreases as DOC/ ABW increases. Among the different food items, the least 
preferred items was diatoms at all stage of rearing. The present study also· reveals 
that diet composition is related to the availability of food items and there is no 
particular selectivity towards any food items, which established omnivorous feeding 
habit (Mohanty 1975). Than Ah Kow (1967) reported that, all species of penaeids are 
herbivorous in their younger stages but are definitely carnivorous in their latter 
stages. However, the present study disagrees to this finding, as omnivorous feeding 
habit was established at the initial stage. 
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Table 1. Average% preference of food items (gut analysis) of P. monodon during different growth stages 
First Crop-96 Second Crop-96 
Feb-96 March-96 April-96 May-96 June-96 Aug-96 Sept-96 Oct-96 Nov-96 
Total no of shrimp sacrifice 34 38 41 34 30 36 37 28 22 
MBW(g) 1.1(±0.42) 4.93(±0.88) 12.7(±1.63) 17.21(±1.9) 25.( ±1.38) 1.28(±0.38) 3.8(±0.51) 11.33(±1.34) 19.27(+1.44) 
No of empty stomach 4 2 - 6 1 8 3 - -
No of half filled stomach 11 8 17 13 4 13 8 3 1 
No of full stomach 19 28 24 15 25 15 26 25 21 
Food items 
Crumble/ Pelletized feed (%) 55.8 63.1 95.1 82.3 96.6 50 70.2 100 100 
Copepods (%) 82.3 73.6 41.4 29.4 X 58 35.1 46.4 27.2 
Worm(%) 32.3 21 7.3 17.6 X 19.4 13.5 21.4 13.6 
Molluscan tissue (%) 14.7 28.9 26.8 20.5 36.6 5.5 13.5 39.2 13.6 
Cladocerans (%) 32.3 21 X 5.8 X 33.3 29.7 7.1 18.1 
Bottom algae I F. Algae (%) 70.5 47.3 39 38.2 43.3 58 48.6 14.2 50 
Sand particle (%) 23.5 28.9 17 20.5 26.6 16.6 24.3 14.2 31.8 
Mud/debris(%) 38.2 36.8 4.8 14.7 30 30.5 40.5 28.5 31.8 
Diatoms(%) 11.7 X X X X X X X X 
Crustacea(%) X 36.8 26.8 32.3 43.3 8.3 18.9 39.2 36.3 
First Crop-97 Second Crop-97 
Feb-97 March-97 April-97 May-97 June-97 Aug-97 Sept-97 Oct-97 Nov-97 
Total no of shrimp sacrificed 43 35 37 28 24 34 48 53 50 
MBW(g) 1.43(±0.38) 5.1(+1.1) 13.47(+1.49) 17.91(±1.6) 25.8(+1.28) 1.3(±0.37) 3.58(±0.71) 12.87(±1.33) 21.18(±1.51) 
No of empty stomach 11 6 - - 3 4 13 - 2 
No of half filled stomach 8 11 11 6 2 13 9 14 7 
No of full stomach 24 18 26 22 19 17 26 39 41 
Food items 
Crumble/ Pelletized feed (%) 55.8 62.8 100 96.4 87.5 43 68.6 93 94.8 
Copepods 9%) 67.4 60 35.1 X X 61 36.9 35.1 29 
Worm(%) 11.6 20 X 7.1 X 19.8 13.5 X 14.4 
Molluscan tissue(%) 13.9 17.1 8.1 28.5 33.3 6.3 13.5 32.2 13.6 
Cladocerans (%) 39.5 37.1 24.3 X X 28.6 31.7 6.6 .16.1 
Bottom algae/ F. Algae (%) 62.7 34.2 45.9 28.5 41.6 47 41.2 14.2 43 
Sand particle (%) 9.3 X 5.4 X 8.3 17 23 14.2 17.2 
Mud/debris (%) 25.5 25.7 18.9 X 16.6 23.6 34.8 26.5 17.2 
Diatoms(%) 4.6 X 2.7 X X 3.2 X X X 
Crustacea(%) 16.2 20 35.1 28.5 33.3 X 6.2 34.8 28.4 
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Marked change in toad preterence ot P. monodon was recorded during last phase 
of culture. When preference for pellet feed, molluscan tissue and crustacean had 
increased significantly (>50%), preference for copepods, worm, cladocerans and 
diatom was down by more than 50% (Table 2), showed a clear change in intake 
pattern as the DOC/ ABW increases, which agrees to the findings of Tiews et al. 
(1972). The diurnal feeding habit may change in relation to the age of shrimp 
(Reymond and Lagardere 1988), whereas no such changes was observed during the 
experimental period, probably due to the reason that in semi-intensive farming 
system, aquatic environment is artificially controlled. Me Tigue and Feller (1989) also 
find no evidence of diet periodicity in feeding activity of juvenile shrimp. 
Table 2. Percentage change in average percentage preference of food items (average of four 
corps) of Penaeus monodon in semi-intensive culture system during 1996 & 1997 
Food items 
Pelletized feed 
Copepods 
Worm 
Molluscan tissue 
Cladocerans 
Bottom algae 
Sand particle 
Mud/debris 
Diatom 
Crustacea 
DOC : Days of culture 
Initial percentage 
preference of 
food item (DOC : 1-30) 
51.15 
67.17 
20.77 
10.1 
33.42 
59.55 
16.6 
29.45 
4.87 
6.12 
Total number of shrimp sacrificed = 652 
Total number of full stomach = 430 
Total number of half filled stomach = 159 
Total number of emphj stomach = 63 
Final percentage 
preference of 
food item (DOC : 90-120) 
94.7 
14.05 
7.0 
24.27 
8.55 
44.47 
20.97 
23.9 
0 
35.32 
Percentage change 
in food preference 
85.14 
79.08 
66.29 
140.3 
74.41 
25.32 
26.32 
18.84 
100.0 
477.1 
Meal-wise as well as month-wise artificial (pellet) feed consumption rate in 
percentage of total feed consumed per crop was evaluated on the basis of check tray 
assessment and daily feed consumption. Meal-wise average feed consumption rate 
was 25.9%, 24.7%, 28.0% and 21.4% for l"t, 2nd, 3'd and 4th meal respectively, while 
month-wise average feed consumption rate was 3.5%, 11.7%, 34.2% and 50.6% for 1•t, 
2nd, 3'd and 4th month respectively (Fig. 1). It is also revealed that consumption of 
artificial feed was high during evening hours (3'd meal) and poor during night meal 
(last meal) probably due to low dissolved oxygen, pH and temperature in the night 
times. However, feed intake pattern of P. monodon is also affected by several other 
factors such as feed attractant quality, feeding practice, moulting stage, water quality, 
bottom condition and availability of natural food (Mohanty 1996). Food intake and 
consumption rate is related to the rate of gastric clearance and volume of stomach 
which is directly related to ingestion, digestion and food progression, which in turn 
related to water temperature and pH. When gut fullness decreases, appetite increases 
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and probability of eating rises (Mohanty 1996). The index of intestine fullness in the 
initial stage of rearing was high up to (8.4±0.7), compared to that of final stage of 
rearing up to (4.9±0.4), probably due to low nutritional value of intake material 
(sand, mud/ debris) and low water depth (90-llOcm) at the initial stage. During 
initial stage of rearing when low water depth was maintained, the sediment strip 
became a suitable substrate for benthic and detrital food particle which are less 
nutritive and count a major share in the gut content. 
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Fig. 1. Month wise (-) and (I) feed consumption rate in percentages of 
total feed consumed per crop. 
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